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(54) PROTECTION CIRCUIT FOR SERIES-CONNECTED BATTERIES AND BATTERY PACK 
PROVIDED WITH THE PROTECTION CIRCUIT AND BACK-UP POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To back up a power supply 
by protecting series-connected batteries from 
overcharging or overdischarging. 
SOLUTION: A plurality of batteries 1 1 connected in 
series are each provided with a voltage-monitor circuit 
12, that monitors whether the voltage of each battery is 
larger than the overcharging voltage or lower than the 
overdischarging one. an overcharging protection circuit 
that causes a by-pass circuit to operate bypassing the 
charging current of each battery and that turns on a 
first switch element 1 3 to operate the by-pass circuit, if 
the voltage exceeds the overcharging voltage, and an 
overdischarging protection circuit that turns on a second 
switch element 1 7 if the voltage drops below the 
overdischarging voltage. Charging is stopped under the 
conditions where all the first switch elements 13 are 
turned on of a plurality of the overcharging protection 
circuits. Discharging is stopped under the conditions 
where all the second switch elements 1 7 of the 
overdischarging protective circuits are turned on. 
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1 ] misim<Dmm^mmcmm l ^ -x 
E<D^w.iici:oMymMs.^±m^ return i ©x-Y-y 

[W*^5] ^IiS<l««?lk*iI5>Jii:S^L->'J-XS^ 30 

mE^^^-rsffiSlOflE^MlelSgi:, Huse^tt?fi<0?t 
«lalKK <fc S«E©KMfc J: »3 jia5fc««E«:±lHlo i: 

iHlgStc J:SttE©^Mlc<t OilSJaWE^rTlsItjfct t 



mii. oi-^yL-fT^ymmTh^ct^nrntt^m^ 
/D c 3 v/^-^j'T'^s c t^^mtt^m^meiii^ 
[0001] 

[000 2] 

(St3l50fiSa5Sl>*^B^A^)ggt5LJ:9t-r«iSS] -@S»c 
tD-b;I/^F*3KLfc«?te>'<-yi'A^fflt^6tiT0^.|>o 

^(Dwmm.if'imxib^. -tofcA, a?6s®<Djss 

[000 3] 

[0 0 0 4] ^<Ofc:J6fC*5i!BJl{i, ^lif@cD'fi?S^iI5lJ 
tcj^fl! L -> U -XSait}lbfflO«SlelKRt;iSEI8« 

{ixfcaja-'^yi'tbT. Mia§m?tfi*^ji3tit«E^± 

Isjo fc*^ja)K««E*TlHlo fcA^SE^rS^-r 
«ESS«lHl8Si:, B!l[ia#tt}fiO?c«aSit*-'W>'^X-r5 
/<'t'/<X|llK5:#L, HulB«E|g«lil«StcJ;S«E<OK 

K> WmM^^lM ■otzttmKDT.^vf-y^ 

is^a^aiHiss t . Hi}iE«Eg^@%(c ^ ^ mmo^m. 

icii*)m^mnm^T^r>rct^ts'.2<D?.'<y^ym 
^^i^yict^m^<o'M^m^mm&t%m^. mtm 
tSi(om^mi^mm^(ot<x<of^ 1 ©x-r-y^vi^^? 

<oMnm^m^^(DK^-fni}^(Dm 2 ©xi' -y f-y^*^? 
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[0 0 0 5] /vy^7->'y«j®SBt LT, wie 

KMllKfc J; §«E<Dgmtc J: 0 ji3t««E«-±lHlr3 
«(sISS{ci5«EOg«{c<ti3jSJJj«flE%TlHlofci: io 

n:UM^U^\MtZW-(ii.>^v >?n:%mt'hnw.h. MIS 
fflffl/ ^y <!)|±l;/3;g:^fflE t US L Tta:^-r 5ttE^^ 

tfjflBA-y^T-yytijK^ffltcigffl-raS 20 

!f.{cj^igE?ti.5 A C/D C ny/^-^S^T'^S c ti&lf St 

[0006] 

K 2(i:^git^?. 3 li?t8ttt$iJfflffl F E T (UK. 1 1 
ttSrfi. 1 2att)teSE^^lElK, 1 StijiytffiRSihffl 
FET. 14, 1 6«l?7t^V^-K, 1 5{i7th5> so 

'f K, R 1 ~ R 3 tiStt^^-To 
[0 0 0 7] 01 {cteV^T, ^gt^? 1 ^^Higfe 

1 \ \t. Nffi^SJiJSilt (NE) LT->';-X^tL, S 
Sftll?l«:jiLT3fcttflii0!S{c. Sfc, Mg?i^?2* 
ii LTtt?ai§©fi?^Cit&«-rS, 0IJx.tf D C /D C 3 

v/^-^fc^n^niSiisrcU, jsiaafflffliffl f e t 

[HlK3{cS3iLT?ctt«»fflFET(H]gS3lcJ:'?^« « 

SKI 2»i, #«?fil ncM5iJ»cgE«SUT«E«:S£« 

«E (0IJxtf4. 3±0. 0 5 V) ^±[51ofe*\ WM. 
^(CiiJKttttE (^JA{f2. 5±0. 0 6 3V) ?rTlHl 
tjfc*^*^aiLT?-n^ni!iJS®#«:UV, LV(D«? 

[0008] Wt:m^±m F E T 1 3 tt, vBrfifflESSM 
mSSl 2lC*51/^Ttt!te 1 1 (DttE*^3ttt^tCji5fSaaE 
*±|5lt>fci:to¥iJSffl^«:UV«?*^e)y-hlcA:^ so 



:/5*«fi!c-r-5%^;5^'l'*-K 1 4 tJth5i^->'X:5? 1 
5tCfel/^TJ§3\5^^-l'+-Fl 4tm^t^<DX\ 
yVT.^ 1 5A^:i->{::5:5o i i luJtJSUTSlt 
e.nsjth^:^-:^^^' i sa, fgJt^f-f^t-K i 6> fi 
fixR 3 ^cmmm.-^^. ^mM^m'^ f e tsk 3 tcjs 

1 6«, f'^TtOttrfi 1 1 A^jgJtMElC 

[0 0 0 9] ]i)!SSR6±fflF E T 1 S?fb«Ei^^ 
ESSl 2tCfe(,^T«?fil 1 O«E*^a«^<0jlifi!ltt«E 

Mfl^'V:t-Kl 8lCit5iJg|^^tlS„ ^LT, 
hffl^V:*— K I 8 ^rftiig^ tT?c)!S«^Jffllffl F E T 
lHlK3fcSS[«f9±(i#%#^5lH|gSi:*oTi/>5, 0$ 

t) , -5^'- H ffl ^J^-f ^- K I 8 A^jfESJttSJffllffl F E T lElSS 
3(0)K«ff£fl^S?(ci^LlfiiS:d-7gf55E?n, 

laS i:, ?fe«[ef&J8Pffl F E TEIK 3 K:»B<9il:fi#3b<4 

[0 0 10] bfcA^oT, ?tffiB#t*sl>T«, S^jlkl 
1 «fflE*"5ji?taffiE^±lHl5c:i:tCll^)?3li3S«Kr±ffl 
FET 1 3*<*>'{cftSci:H:J:»))ieh^>'>'x^f l 5 
*<:4-MC%(5s -r-^TOaHfel 1 ©ttEA^iiJEOTE* 
±lHlofci:t{C, •t-^X<D'ftV=yy'J7.^\ 5A^:tV{C 
4 o ?EK«SiJffliffl F E T iHiK 3 \cim!^iM^n:^- 
c©i:t?cfifc«*r<»fflF ETIsIgS3tcJ:oT-r'C 

t,^-rn*^©aitei l^oaE*^Jafi^««E^Tlel•^/'c^^^ 

[001 1 ] W±(D<t ^ {C*:fgB^(C»« i/ 'J -XWlmM. 

-So ->U-XS(«llfJi:LT»*MT'$.5*^ X 
i'-y^yi^^?ii3E^tc*»i:5. iMgitRSiJifflO^f 

So 

[0 0 12] mfmmmmrr:\,t. smfi>fc«E*S 
0IJx.»f 4. 3±0. 0 5 V{C-l?6'lE*^±^-rS 
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m^i£2. 5±0. 0 6 3VtC(,^-f4lA^O«?tb 

[0 0 13] 02tt*^B^fC^Sv"J-:^g!«?6ffl^ 

SESS^rii^ fcWrS/ fc <t 5 ^ -y 7 <v fmWMS 

8S*ii^fc«?a/^yi'. 2 4{iDC/DC3V/^-^'^ 

2 5 «ffi:'3ftM«ag?, 2 6^i^^■1'3^-^^ ziimmT. 

2 8, 2 9«S5'N^vy^:;^-ro 
[0 0 14] 02tCfcl/''T, •/'7'!fZ Hi. AC 1 0 0 

C/DC3>/^-5'2 2«. ?5git^itg?t(c^g5Lffi;'3-r 
■5ll2iT'*5, «ift/^y ^7 2 3 01 {C^r J; 3 

/^-^2 2{c:<i:ti3fEttSn5o DC/DCn>/^-^» 2 
4 a, AC/DC3>/^-^2 2atf«?fi/<>yi'2 3<D 

m;'3^^mE, fi«j^{f2 4 v^^:p^LT^^i:'3•r5^.^DT' 
*§. ^-(:ir-V2 6l,i. AC/DC3VA-^r2 2© 
ffl^»CiI?iJ{c»A«S!L, A C 1 0 0 V<Dffiffl«jgAW 

CttCtt). AC/DCny/^-^? 2 2cDffi;'3*^5^"'i7> 
L/iiittc, «?tb''^yi'2 3«:-'^-yi'7-yySigi:Lr 
DC/DC=i>'A-^2 4{::*&tt-r5t,®T*So ft^ 
X'<'-y5^27«, DC/DCa>A-^2 4CDAC/D 
Cr3>'-'^-:?2 2Sa*«)te/^-y^2 3*^P>0«&ttA;^lHl 

SXI' -y 2 7 y T't&a*SffifC 5 C i: ^g^xf 

A C/'DCa>/^-^2 2oai:^*^jg#Ti/^SCi:?rS 

[0 0 15] f^-y ^TyfrnmrnrnhLx. ixinno 
^7^*2 1 A^p) A c 1 0 0 ytm^^irvxiLmmv^L 

^feO«^7V:/2 QAl^iT-rSo ^LT, AC 1 00 
Vtf'^'^yLXkC/TiCziy/%-^2 2<Dmtit>m*> 
^t. *ifecDg/TN7vy2 9*^fix5o 



u <:(D<*ST'«?tb''Vyi'2 3tc*ii/^T. m^\,m^m 

©M-y 7 -y :/?:fT 3 A\ W/^>^"J 2 3 
tSHl*WttTS(a*'($ih-r?.t, «^6^^y^'2 3<Dtti 
^t^-^-SOTN #fe©«^7>':^2 8trNA5o Lfc 
*<oT, 3^fe<D«^7V:/2 8, glfeO«3^^>:/2 9 

[0 0 16] Sfc, *^B^«, ±E*iScD}gS{cKS$ 

10 Eiiiasojgffi-ett, «^fi/^y^'^cn>'M-^^^jSi^•rs 

©T'S :3 T J; t/^ c til. ^ 3 $ T' t 
[00 17] 

*^jS5ttt«E€:±iHlo fc*^jiJiSctt«E«:TlHl-:) fcA>«E 
^EiD^^fcJ; •5jiJt«ttE^±lHlofct 1 cOX-r 

20 v'f-y^'mi-^:^y\c\.x/u/^7.m^^m{'^i'^^m. 

«c J; f) jiSifSBE^TlHl-^/c i: 2 <DX-r >y ^ V^"^ 

wm.issm^<ot^x<r>m \ nx^vf-y^mi-ii^yir 
yiciSi-otzct^^w^im^Wit^^. w^<Dmtm 

«Bll]SS©</-'-fnA^OS 2 dX-Y -y ^y^^'Ig^A^^Xc 

fcBfa^^yd' i'y^y-xmwim ^mnn.. ymw^^ 

30 i:)b^T-t§o 

[0 0 18] S/c, /^■yi'7-y:/«j®gBi:UTs ±E 
©J:3*«ffi-'^y^' i:, 3Sai«ilj!it{c^«!Lfl?fi/S>y^ 
^^tttfiimJSt, fl?f!i-'<-y<^©ttJ:/3?:S^ElciSgL 

xiiiti-t^^sMmi^t^m-r^ox\ mm<om^fs 

[0S<Dffi#%l»B9] 

[01] ~> 'J -XS^«jli!ffl»S08S«:filAfc«Jfi/^ 
•y ^OHfifiCUB^^r^-rST'^So 

[0 2 ] *%wfc^s -> 'J -xwm.wmumm>n: 
40 (IS ^ fcfflffi-' ^•y^Ki.^f'^-y^ry fnwsm<r>im<o 
mm^Thtmx'&^o 

1 •••S8itii?, 3 "^)a«»fflF E 1 1 -m. 

1 2-ttjte«ES£^lHlK, 1 3-ja3iE«fiSil:fflFE 
T, 14, \ 6 \ b -%h^yiy7. 

1 7-jS»{aR6±fflFET, \ ^- ■f-vmit'<^ 

-H, R l~R3 - ffifii 
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